Morphofunctional changes in incubated Mauthner neurons in goldfish treated with peptides from scorpion venom.
Electron microscopy with negative contrast showed that direct interaction of one of the peptide fractions of scorpion venom with monomeric chromatographically pure actin led to polymerization of actin, transforming it from the globular form to the fibrillar form. The effects of prolonged orthodromic stimulation on the evoked electrical activity and ultrastructure of Mauthner neurons (MN) were studied in incubated slices of goldfish medulla oblongata in the presence of this actin-polymerizing venom fraction. Peptides in this fraction were found to stabilize the amplitude of the electrical response of MN to exhaustion and to protect the ultrastructure of afferent chemical synapses and the neurons themselves from damage induced by stimulation. Enhancements in morphofunctional resistance were accompanied by stabilization of actin-containing specialized synaptic structures--desmosome-like contacts. The data obtained here provide evidence that peptides of this fraction of scorpion venom have direct actions on the actin component of the MN cytoskeleton and demonstrate potential for its use as a pharmacological tool able to penetrate living cells with value for studying the role of actin in the mechanisms of adaptation and memory.